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(54) Asynchronous transfer mode communication system 



(57) A communication system which can establish 
a control link between a radio base station (20) and a 
switchboard station (10), without assigning beforehand 
any representative or proper VPI / VCI to the radio base 
station which is to be newly established. A switchboard 
station (10) transmits a cell which includes a link estab- 
lishment request signal to a newly established radio 



base station. Therefore, the radio base (20) station can 
receive the cell, regardless of the VPI / VCI values , be- 
cause a mask set up unit in the radio base station sets 
mask approval, beforehand. Further, the radio base sta- 
tion, after receiving the cell which includes a link estab- 
lishment request signal, stores the VPI / VCI values in- 
cluded in that cell in a down cell header information 
memory, and transmits a response signal. 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present invention relates to a communication 
system, particularly a mobile communication system, 
wherein a control link between a switchboard station 
and a radio base station can be established by control 
signals by using ATM (Asynchronous Transfer Mode) 
cells. 

2. Description of the Prior Art 

A mobile communication system includes switch- 
board stations which are connected with public network 
and with a plurality of radio base stations which are con- 
nected with a switchboard station. In order to establish 
the control link between a switchboard station and a ra- 
dio base station, ATM information transmission has 
been utilized. 

In ATM information transmission, fixed length pack- 
et (ATM cell) is used. A 24 bit storage region for VP I 
(Virtual Pass Identifier) / VCI (Virtual Channel Identifier) 
is given at the heading field( header portion), to store 
the address ol transmitter. 

Particularly, in case of establishing a control link be- 
tween a switchboard station and each radio base station 
by utilizing ATM information transmission, the switch- 
board station writes the specific VPI / VCI valuess which 
are assigned to the radio base station with whom the 
switchboard station want to establish control link in the 
VPI / VCI region of an ATM cell which is to be transmit- 
ted. 

For example, the radio base station shown in Figure 
4 has VPI / VCI comparison unit 41 and inter- station 
control signal processing unit 42. After receiving an ATM 
cell, the radio base station compares the VPI / VCI val- 
ues which are included in the received ATM cell with the 
VPI / VCI values stored in VPI / VCI comparison unit 41 . 

When they are found to be identical, the radio base 
station recognizes that the ATM cell is directed to itself 
and then outputs the received ATM cell to the inter-sta- 
tion control signal processing unit 42. 

Thus, in the ATM communication, information trans- 
mission can not be executed, unless the receiving side 
(the radio base station) knows the specific VPI / VCI val- 
ues. 

However, the load of the radio base station for as- 
signing and confirming the specific VPI / VCI values is 
heavy. 

Therefore, hitherto, in order to reduce the load of 
the radio base station, special VPI / VCI values called 
representative VPI / VCI values have been assigned be- 
forehand to the radio base station which prepares to 
open. 

The representative VPI / VCI values are given to all 



the newly established radio base stations and are dif- 
ferent from the specific VPI / VCI values peculiar to each 
radio base station. 

The switchboard station transmits, to a newly es- 
s tablished radio base station, an ATM cell in which a rep- 
resentative VPI / VCI values are written in the VPI / VCI 
storage region. 

The radio base station compares the representative 
VPI / VCI values with the VPI / VCI values memorized 
10 by itsell. Here, because the VPI / VCI values memorized 
by the radio base station are, as explained above, the 
representative VPI / VCI values, the radio base station 
can receive an ATM cell transmitted by the switchboard 
station. Then, the radio base station requests a formal 
(proper) VPI / VCI values. Thus, a temporal link between 
the switchboard station and the radio base station is es- 
tablished. Hereafter, the switchboard station notices the 
formal VPI / VCI values to the radio base station. The 
radio base station, after receiving the formal VPI / VCI 
values, memorizes them to communicate by using the 
formal VPI / VCI values, hereafter. 

However, the prior art as explained above has a dis- 
advantage that it spares much time to establish a link 
between the switchboard station and the radio base sta- 
tion. Further, the formal link can not be established, un- 
less a temporal link is established by using a represent- 
ative VPI / VCI. 

Furthermore, the prior art as explained above has 
another disadvantage that there is a possibility of failure 
in the link establishment, because it is necessary to ex- 
ecute complex control procedures, such as an alteration 
of the designation of the switch address (path setting) 
in an ATM switch that switches ATM cells in the switch- 
board station. 

Still, the prior art as explained above has a disad- 
vantage that the resource of VPI / VCI values is reduced, 
because special representative VPI / VCI valuess must 
be preserved. 

SUMMARY OF THE INVENTION 

Therefore, an object of the present invention is to 
provide a communication system which can establish a 
control link between the radio base station and the 
switchboard station, without assigning beforehand a 
representative or proper VPI and VCI values to the radio 
base station which is to be newly established. 

Another object of the present invention is to provide 
a communication system that can shorten the time for 
establishing a control link between the switchboard sta- 
tion and the radio base station. 

In accordance with the present invention, there is 
provided an ATM communication system, which com- 
prises a first station for transmitting an ATM cell, and a 
second station connected with the first station for receiv- 
ing said ATM cell. 

The second station comprises a comparison means 
for comparing the VPI and VCI which are written in said 
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ATM cell with proper VPI and VCI of said second station, 
a signal processing means for receiving said ATM cell, 
when said ATM cell is identical with said proper VPI and 
VCI, and a mask set up means for invalidating the com- 
parison result in said comparison means. 

In this system, ATM cell can be received, even when 
proper VPI /VCI are not yet assigned to the second sta- 
tion. 

There is also provided a method for establishing a 
link between the radio base station and the switchboard 
station. 

This method comprises the steps of receiving all the 
ATM cells transmitted by the switchboard station, re- 
gardless of the VPI and VCI written in the ATM cells, 
until the radio base station receives the ATM cell which 
includes a link establishment request signal, comparing 
the VPI and VCI which are written in the ATM cell with 
proper VPI and VCI for the radio base station, and es- 
tablishing control link by transmitting ATM cell from the 
switchboard station to the radio base station, when the 
VPI and VCI written in received ATM cell is found to be 
identical with said proper VPI and VCI. 

Alter all. the switchboard station transmits a cell in- 
cluding the link establishment request signal to a newly 
established radio base station. The radio base station 
can rocoive the cell, regardless of the VPI / VCI values 
written in the cell header, because a mask set up unit in 
the radio base station sets mask approval, beforehand. 

Further the radio base station, after receiving the 
cell including the link establishment request signal, 
stores the VPI and VCI values included in that cell in a 
down cell header information memory, and transmits a 
response signal cell in which this VPI and VCI values is 
written in the cell header. 

According to the present invention, the time re- 
quired to establish a link between a switchboard station 
and a radio base station can be greatly reduced. The 
reason lies in that the mask set up unit which invalidates 
the comparison result is provided in the VPI / VCI com- 
parison unit of the radio base station in order to enable 
the radio base station to receive ATM cell from the 
switchboard station without identifying the VPI / VCI val- 
ues assigned to itself. In other words, the VPI / VCI val- 
ues which are to be assigned to a radio base station are 
inserted in the above mentioned ATM cell. 

Further, according to the present invention, it can 
never occur that the link is not established. The reason 
lies in that the switchboard station decides VPI and VCI 
values which are to be assigned to radio base stations, 
and sets up the communication path by using this VPI / 
VCI values. 

Furthermore, according to the present invention, 
the VPI / VCI resource is never wasted. The reason lies 
in that the mask set up unit which invalidates the com- 
parison result is provided in the VPI / VCI comparison 
unit of radio base station in order to enable the radio 
base station to receive ATM cell from the switchboard 
station without identifying the VPI / VCI values assigned 
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to itself. In other words, the necessity of special repre- 
sentative VPI and VCI is eliminated. 

BRIEF EXPLANATION OF THE DRAWINGS 

5 

Figure 1 is a block diagram of the preferred embod- 
iment of the present invention. 

Figure 2 is a block diagram of the detail of the radio 
base station in Figure 1 . 
io Figure 3 is a block diagram of the detail of the radio 
base station in Figure 1 . 

Figure 3 is a sequence diagram showing the proce- 
dure of the link establishment in the mobile communi- 
cation system in Fig 1 . 
1 & Fugure 4 is a block diagram showing the construc- 
tion of the prior radio base station. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

20 Referring to the drawings, the mode of the present 
invention is explained in detail. 

The preferred embodiment of the present invention 
is shown in Figure 1. The communication system as 
shown in Figure 1 comprises a switchboard station 10 

2S which is connected with general public network and N 
radio base stations (BS) 20 which are connected with 
switchboard station 10. 

Further, switchboard station 1 0 comprises inter-sta- 
tion control signal processing unit 11 which processes 

30 the control signals between switchboard station 10 and 
radio base stations 20, network control unit 12 which 
controls network between inter-station control signal 
processing unit 11 and N radio base stations 20, using 
the specific VPIA/CI values which is assigned to each 

35 radio base station, and VPI / VCI memory table 1 3 which 
memorizes the specific VPI / VPI values assigned to N 
radio base stations 20. 

Each of the N radio base stations 20, as shown in 
Figure 2, includes VPI / VCI comparison unit 21 which 

^0 receives ATM cells from switchboard station 10 and in- 
ter-station control signal processing unit 22 which ana- 
lyzes the contents of the received cells. 

VPI / VCI comparison unit 21, including a 24 bit 
comparator (not shown in Figure 2), compares bit by bit 

45 the VPI / VCI values which are created as described lat- 
er with the VPI / VCI values which are written in the 
header of the ATM cell which is transmitted from switch- 
board station 1 0 

Furthermore, VPI / VCI comparison unit 21,includ- 

50 jng a mask set up unit 23, can invalid (mask) the com- 
parison result obtained by the comparator In other 
words, mask set up unit 23 deems that these values are 
identical, regardless of the comparison result obtained 
by the comparator. Such a mask set up unit 23 can be 

55 constructed by, for example, 24 logic gates (OR gates). 
Particularly, each bit of the comparator output is inputted 
into one of the input of the OR gates, and a mask ap- 
proval/prohibition signal is inputted into the other input 
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of the OR gates. Further, the mask approval / prohibition 
signal is supplied, as described later, by inter- station 
control signal processing unit 22. 

Inter-station control signal processing unit 22 com- 
prises a memory means (not shown in Figure 2) which 
stores the received ATM cells, a CPU(not shown in Fig- 
ure 2) which analyzes the contents of the ATM cells 
which are stored in this memory, and down cell header 
information memory unit 24 which memorizes the VPI / 
VCI values in the header part of the received ATM cells. 
Further, down cell header information memory unit 24 
comprises a latch circuit (not shown in Figure 2) and a 
24 bit register (not shown in Figure 2). 

The CPU of inter- station control signal processing 
unit 22 sets up VPI / VCI values which are stored in the 
register as comparison bit of the comparator of VPI / VCI 
comparison unit 21. Further, the CPU hands over a 
mask approval / prohibition signal to mask set up unit 
23 of VPI / VCI comparison unit 21 . 

Next, referring to Figures 1 to 3, the way how the 
communication system of the present invention works 
is explained as follows. 

When switchboard station 10 prepares to establish 
N radio base stations, it registers, in the VPI / VCI table, 
the VCI/VPI values which are assigned to each radio 
base station. Then, the bus of the circuit control unit is 
set up in order that inter-station control signal unit 11 is 
connected with each radio base station by using regis- 
tered VPI / VCI. 

After such a preparation, switchboard station 10 
transmits the control link establishment request signal 
in the form of ATM cell sequentially to each radio base 
station. For example, when switchboard station 10 
transmits an ATM cell to the first radio station among N 
radio base stations 20, switchboard station 1 0 reads out 
the VPI / VCI values for the first station and writes the 
VPI / VCI values which have been read-out, into the 
header part of an ATM cell which is to be transmitted. 
Then, switchboard station 10 establishes the communi- 
cation link for circuit control unit 12, and transmits the 
ATM cell created beforehand for the first radio base sta- 
tion. 

At the time of the opening of the radio base station, 
neither the specific VPI / VCI values, nor the represent- 
ative VPI / VCI values is assigned to any of the N radio 
base stations 20. Instead, in mask set up unit 23, the 
mask approval signal is inputted from inter-station con- 
trol signal processing unit 22. Hereby, each radio base 
station can receive ATM cells from the switchboard sta- 
tion, even if the specific VPI / VCI values or the repre- 
sentative VPI / VCI values have not yet been given. 

For example, when each radio base station re- 
ceives the link establishment request signal in the form 
of 53 Byte ATM cell from switchboard station 10, each 
radio base station stores 24 bit VPI / VCI values which 
occupies from the 5-th bit to the 28-th bit in the cell head- 
er part ( the front 5 Bytes ) in down cell header informa- 
tion memory unit 24. Then, the 24 bit bit VPI / VCI values 



are inputted into the comparator of VPI / VCI comparison 
unit 21. 

At this moment, the comparator can not identify the 
24 bit VPI / VCI values, because VPI / VCI values are 

5 not yet assigned to the radio base station. However, the 
output of the comparator is masked, because the mask 
set up approval signal is inputted in mask set up unit 23. 
Accordingly, the VPI / VCI values are deemed to be iden- 
tical. As a result, the ATM cell which carries the link es- 

10 tablishment request signal is received by inter-station 
control signal processing unit 22, and is written in its 
memory. Then, the VPI / VCI values written in the header 
part of the ATM cell are latched by the latch circuit of the 
down cell header information memory unit 24 and the 

15 latched values are stored in the 24 bit register. 

Next, the CPU of inter-station control signal 
processing unit 22 reads out the received cell informa- 
tion from its memory and analyzes the content. The 
CPU, after recognizing that the received cell includes 

20 the link establishment request signal, reads out 24 bit 
VPI / VCI values from the register and sets up the read- 
out values as a values to be compared in the comparator 
of VPI / VCI comparison unit 21 , while the CPU transmits 
mask prohibition signal to mask set up unit 23 (, or stops 

25 transmitting mask approval signal ) in order to cancel 
the masking of comparison result in mask set up unit 23. 

Next, the CPU of inter-station control signal 
processing unit 22 creates ATM cell in order to transmits 
a link establishment response signal to switchboard sta- 

30 tion 10. 

Next, the CPU reads out 24 bit VPI / VCI values 
stored in the register of down cell header information 
memory unit 24, and writes the read-out values in VPI / 
VCI storage region of the header part of the ATM cell. 

35 The ATM cell thus created is transmitted to the switch- 
board station. 

Switchboard station 10, after receiving link estab- 
lishment response signal in the form of ATM cell, con- 
firms that the communication link has been established. 

40 Afterwards, the communication becomes possible be- 
tween the switchboard station 1 0 and the radio base sta- 
tion which transmitted a link establishment response 
signal. 

As described above, the present invention enables 
45 each radio base station to receive ATM ceil regardless 
of the VPI / VCI values at the tme of the opening of the 
radio base station. 

Accordingly, the control link between the radio base 
station and the switchboard station can be established 
50 without setting up beforehand VPI / VCI values which 
are specific to each radio base station. 

Furthermore, the present invention enables the 
switchboard station to write the VPI / VCI values to be 
assigned to the addressed radio base station in the ATM 
55 cell for transmitting the link establishment request sig- 
nal, and enables each radio base station to memorize 
the VPI / VCI values written in the received ATM cell and 
to identify each value to be the VCI/VPI value assigned 
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to itself. 

Although the present invention has been shown and 
described with respect to the best mode embodiment 
thereof, it should be understood by those skilled in the 
art that the foregoing and various other changes, omis- 
sions, and additions in the form and detail thereof may 
be made therein without departing from the spirit and 
scope of the present invention. 



Claims 

1. An ATM (Asynchronous Transfer Mode) communi- 
cation system, wherein an ATM cell which is trans- 
mitted by a first station is received by a second sta- 
tion, even when the proper VPI (Virtual Path Iden- 
tifier) and VCI (Virtual Channel Identifier) have not 
yet been assigned to said second station, which 
comprises: 

a first station for transmitting ATM cell; and 
a plurality of second stations connected with 
said first station for receiving said ATM cell, 
each of which further comprises, a comparison 
means for comparing the VPI and VCI which 
are written in said ATM ceil with proper VPI and 
VCI for each of said second stations, a signal 
processing means for receiving said ATM cell, 
when the VPI and VCI which are transmitted by 
said switchboard station are identical with said 
proper VPI and VCI, and a mask set up means 
for invalidating the comparison result in said 
comparison means. 

2. The ATM communication system according to claim 

1, wherein said ATM cell includes a link establish- 
ment request signal from said first station for estab- 
lishing the link between said first station and said 
second station, and the comparison result by said 
comparison means is validated by controlling said 
mask set up means, when said signal processing 
means has received a link establishment request 
signal. 

3. The ATM communication system according to claim 

2, wherein said signal processing means is provid- 
ed with a memory means for storing header infor- 
mation of said ATM cell which includes said link es- 
tablishment request signal. 

4. The ATM communication system according to claim 

1 , wherein said first station is a switchboard station 
which is connected with general public network, and 
said second station is a radio base station. 

5. The ATM communication system according to claim 

2, wherein said first station is a switchboard station 
connected with general public network, and said 



8 

second station is a radio base station. 

6. The ATM communication system according to claim 
3, wherein said first station is a switchboard station 

5 connected with general public network, and said 
second station is a radio base station. 

7. A method for establishing a link between radio base 
station and a switchboard station, which comprises 

70 the steps of: 

receiving all the ATM (Asynchronous Transfer 
Mode) cells transmitted by said switchboard 
station, regardless of the VPI (Virtual Path Iden- 
15 tifier) and VCI (Virtual Channel Identifier) writ- 

ten in said ATM cells, until said radio base sta- 
tion receives an ATM cell which includes a link 
establishment request signal; 
comparing the VPI and VCI which are written 
20 in said ATM cell with the proper VPI and VCI for 

said radio base station; and 
transmitting another ATM cell from said switch- 
board station to said radio base station, when 
the VPI and VCI received by said radio base 
25 station is found to be identical with said proper 

VPI and VCI for said radio base station. 

8. The method for establishing said link according to 
claim 7, wherein said radio base station transmits a 

30 link establishment response signal and the header 
information which includes said link establishment 
request signal. 

9. The method for establishing said link according to 
35 claim 7, whereby said radio base station deems, as 

the proper VPI and VCI for said radio base station, 
the VPI and VCI written in the ATM cell which in- 
cludes said link establishment request signal, and 
compares said proper VPI and VCI with VPI and VCI 
40 transmitted by said switchboard station. 

10. The method for establishing said link according to 
claim 8, whereby said radio base station deems, as 
the proper VPI and VCI lor said radio base station, 

45 the VPI and VCI written in the ATM cell which in- 
cludes said link establishment request signal, and 
compares said proper VPI and VCI with VPI and VCI 
transmitted by said switchboard station. 
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